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1
FOLDING FINGER WHEEL V-RAKE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a folding finger wheel
V-rake wheremn right and left movable heads are 1indepen-
dently rotatable between operating and upside down position
for transport, the same mechanism facilitating intermediate
lifting of the finger wheels out of contact with the ground.

2. Brief Description of the Prior Art

Modern finger wheel V-rakes employ right and left heads,
cach of which has a plurality of rotating tined wheels
supported on a frame. The frames are sloped so that when
they are towed sideways across a field of cut forage they
form a windrow. There are large V-rakes with 16 to 20 finger
wheels, capable of raking a 40 foot swath. These units,
however, are not suitable for rolling terrain, nor are they
adapted for use on small or irregularly shaped fields. If the
hay 1s good, as 1t frequently 1s on first-cut, 1t 1s also
physically impossible to reduce a 40 foot swath of forage
into a 4 foot windrow, necessary to fit the throat of most
balers.

In view of the above, there 1s a market for V-rakes of
moderate width, having between 8 and 14 finger wheels.
These rakes, like their bigger brothers, reduce the number of
passes needed to rake a field, providing time and cost
savings and enhancing the opportunity to perform the raking
process when the forage i1s 1n 1ts best condition and the
weather 1s favorable. But moderate sized V-rakes also
present a challenge to transport between fields, preparatory
to which some mechanism must be provided for lifting the

finger wheels out of contact with the ground and for col-
lapsing the width of the heads.

There are many mechanisms for making a V-rake fold-
able. Some mechanisms lift the heads up at an angle, others
pivot them above a vertical axis, and some require locking
crazy wheels that support the ends of the frame. Most
mechanisms, however, require the operator to get off his
fractor and secure the unit in folded condition 1n some
manner. Some V-rakes are not very stable when they are
folded so that they must be towed at a relative slow speed to
keep them from toppling over. This 1s a serious disadvantage
as a small number of operators today farm large spreads and
equipment must be moved as quickly as possible.

The 1ndustry standard for supporting the finger wheels
consists of a rake arm pivoted from the support frame. An
upstanding lever 1s welded to the rake arm adjacent the
finger wheel spindle and a pipe 1s mounted on the frame. An
extension spring 1s strung between the lever and the pipe
with a chain passing though its core to prevent over exten-
sion. The chain also provides a means for raising the finger
wheels for transport when the pipe 1s reciprocated on the
frame. This operation also requires the operator to get off his
fractor and set a pin i1n the pipe to secure the unit in raised
position, the reverse operation being required when he wants
to lower the finger wheels. Most farmers do not like to get
off their tractors as time 1s money. In addition, not infre-
quently the chain links tangle as the finger wheels are raised.
This causes the finger wheels to be held in partially raised
position when they are lowered, requiring the operator to
dismount and straighten out the tangle before starting rak-
ing.

BRIEF SUMMARY OF THE INVENTION

In view of the above, it 1s an object of the present
invention to provide a V-rake with a mechanism for lifting
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the finger wheels and for collapsing the heads into transport
position that does not require an operator to dismount from
his tractor. Another object 1s to provide a V-rake that 1s stable
in transport condition and can be towed at ordinary highway
speeds. Other objects and features of the invention will be 1n
part apparent and in part pointed out hereinafter.

In accordance with the mvention, a folding finger wheel
V-rake has a carrier and right and left movable heads. The
carrier has a tongue and a main frame. The main frame has
an clevated spine with a forward and a rearward end and a
pair of outwardly and rearwardly flared, right and left ribs
attached to the spine. Each of the ribs 1s connected to a
folding arm with a hinge set at an angle to a longitudinal axis
of the rib. The arm has a free end and folds upwardly and
inwardly over the rib. The main frame 1s supported on a pair
of struts mounted on wheels and the tongue ascends rear-
wardly and connects with the forward end of the spine.

The right and left movable heads are mounted on a post
having first and second ends. The post 1s rotatably carried by
its first end at the free end of the arm. The post 1s attached
to a finger wheel support frame with a plurality of rake arm
assemblies adapted for rotatable mounting finger wheels.

The right and left movable heads described above are
movable by the folding arms between a first position where
the finger wheels are 1in ground engaging position for raking
and an elevated, upside down position for transport. In
intermediate position, the same mechanism facilitating inter-
mediate lifting of the finger wheels out of contact with the
oround.

In a preferred embodiment, each of rake arm assembly has
a shaft journaled to the support frame upon which a finger
wheel 1s rotatably mounted. The shaft has first and second
ends, with the first end attached to a rake arm and the second
end attached to a crank arm.

The rake arm 1s angled away from the frame and has a free
end adapted for mounting a finger wheel. A torsion spring 1s
positioned on the shaft between the crank arm and the frame.
The spring has first and second ends, with the first end
attached to the support frame and the second end attached to
the crank arm. The torsion spring 1s wound such that 1t
applies a torque to the rake arm reducing the weight of the
finger wheel on the ground, consistently over a wide vertical
range. A stop 1s provided on the frame above the rake arm
for preventing the rake arm from unwinding the torsion
spring when the head 1s 1n upside down position for trans-
port.

The 1nvention summarized above comprises the construc-
tions hereinafter described, the scope of the mnvention being
indicated by the subjoined claims.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

In the accompanying drawings corresponding reference
characters refer to corresponding parts throughout the sev-

eral views of the drawings in which one of various possible
embodiments of the invention 1s illustrated:

FIG. 1 1s a rear elevational view of a folding finger wheel
V-rake 1n accordance with the present invention, illustrated
with a movable left head 1n operating position and a movable
rigcht head 1n upside down position for transport;

FIG. 2 1s a perspective view of the V-rake with the finger
wheels and rake arm assemblies removed for clarity;

FIG. 3 1s a top view of the V-rake;
FIG. 4 1s a front elevation view of the V-rake;

FIG. § 1s a rear perspective view of a rake arm assembly
for use with the folding finger wheel V-rake with the finger
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wheel spindle and hub shown 1n full lines and the finger
wheel 1n broken lines;

FIG. 6 1s a top view of the rake arm assembly; and,
FIG. 7 1s a rear side view of the rake arm assembly.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to the drawings more particularly by reference
character, reference numeral 10 refers to a folding finger
wheel V-rake 1n accordance with the present invention. In
major part, V-rake 10 includes a carrier 14 and right and left

movable heads 20.

Carrier 14 has a tongue 18 with a forward and a rearward
end. The forward end has an ordinary agricultural hitch 66
for attachment of V-rake to a towing vehicle with a com-
patible drawbar. Most preferably, when V-rake 1s to be used
for raking, the tow vehicle 1s a farm tractor or equivalent
device with the additional capability to provide quick con-
nections to the intake and outlet of a hydraulic fluid pres-
suring system, as V-rake 1s hydraulically folded and
unfolded as more particularly described below. It should be
noted, however, that for transport, in the folded condition,
V-rake may be towed by a truck or some other vehicle
lacking such hydraulic systems and 1s stable enough to travel
at rates up to the speed limit.

Tongue 18 ascends gradually rearwardly from the rela-
fively low elevation of the tow vehicle draw bar to an
clevation roughly chest high and connects at a flanged bend
68 to a spine 70 of a main frame 72. The elevation of main
frame 72 1s important for avoiding interference and potential
trapping of cut forage under carrier 14 during raking opera-
fions. A pair of outwardly and rearwardly flared, right and
left, ribs 74 are attached to spine 70 intermediate its front
and rear ends. A tie beam 76 connects the rear end of spine
70 with ribs 74, stiffening the ribs along their length. Ribs 74
are preferably at right angles to each other, making equal,
but opposite, 22%2 degree angles with spine 70. Each of ribs
74 1s connected to a folding arm 78, with a horizontal hinge
80 set at an angle to a longitudinal axis of the rib. Each of
arms 78 has a free end and folds upwardly and inwardly.
When hinge 80 makes a 22%2 degree angle with the longi-
tudinal axis of rib 74, arms 78 form a right angle when
folded over ribs 74 with the free ends generally opposing.
Arms 78 are preferably Z-shaped so that the free ends are at
a lower elevation than ribs 74 when the arms are folded to
reduce the height of V-rake 10 in transport. Main frame 72
1s supported on a pair of struts 82 mounted on right and left
wheels 16. Wheels 16 have fixed axles, projecting outboard
from struts 82 and are oriented for forward travel. This
spacing of the wheels results 1n better stability and less
likelihood that the wheels will become entangled in the
forage being raked. Struts 82 are positioned under ribs 74 so
that the center of gravity of the rake 1s between them and
hitch 66 and the rake has no tendency to tip over backward
when 1t 1s disconnected from the towing vehicle.

Arms 78 are folded and unfolded on main frame 72
hydraulically, powered off the hydraulic system of the
towing vehicle as atorementioned. For this purpose, oppo-
site ends of a hydraulic cylinder 84 are pinned to a bracket
86 attached mtermediate an underside of tie beam 76 and to
a linkage assembly 88 with a coupler 90. Linkage assembly
88 includes a lever 92 and a link 94, each of which 1s pivoted
to coupler 90. Lever 92 1s pivoted to rib 74 and link 94 to
an upstanding angled bracket 96 provided on an upper
surface of arm 78 adjacent hinge 80 such that the force
applied to arms 78 1s on centerline of them. A stop 98, which
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rests on linkage assembly 88 as cylinder 84 bottoms out, 1s
provided on arm 78. As will be readily appreciated, when
cylinders 84 are connected to the intake and outlet of the
hydraulic fluid pressuring system of the tow vehicle, arms 78
can be folded and unfolded as shown 1n broken lines 1n FIG.
4. It will also be apparent that right and left arms can be
deployed separately. This may be useful, for example, when
V-rake be used to begin a windrow at the edge of a field or
for narrow or small strips where the entire width of V-rake
would preclude operations.

Right and left movable heads 20 include vertical posts
100 which are rotatably mounted with clamps 102 to the free
end of arms 78. Posts 100 have first and second ends, the
second end of which 1s attached to a finger wheel support
frame 22. In the form illustrated in the drawings, support
frame 22 1s a horizontal beam having heel and toe ends 104,
106, respectively, and having a plurality of rake arm assem-
bliecs 12 adapted for rotatably mounting finger wheels 24.
The optimum angle of inclination between the support
frames 1s about 90 degrees with the spacing between heels
104 such that the windrow 1s between 4 and 5 feet wide, that
being the throat size of most balers. If support frames are at
90 degrees to each other 1n working position, they are
parallel when arms 78 are folded. If a wider or narrower
windrow 1s desired, the angle between support frames 22 can
be changed by rotating posts 100 in clamps 102, moving
heels 104 closer or further apart. There 1s a limit, however,
as to how close or far apart heels 104 can be, as above certain
angles of inclination support frames 22 will hit together
when arms 78 are folded.

It will be understood that V-rake may be used with
conventional rake arm assemblies supported with extension
springs. It 1s preferred, however, that rake arm assembly
have a torsion spring. In which case, as shown in FIGS. 3-7,
rake arm assembly 12 1n major part mncludes a shaft 26
journaled to support frame 22, a rake arm 28 upon which 1s
mounted finger wheel 24, a crank arm 30 and a torsion
spring 32. As shown 1n the drawings, shaft 26 1s journaled
in a spindle tube 34 welded to the underside of support frame
22. Tube 34 1s set at an angle to a long axis of support frame
22, sloped 1n the direction of travel, the industry standard
being about 10 degrees from perpendicular. A bushing,
preferably Teflon coated and resistant to deformation on
standing over the winter, may be provided in tube 34.

Shaft 26 has first and second ends 36, 38, respectively,
first end 36 making right angled attachment to rake arm 28
and second end 38 to crank arm 30. First end 36 of shaft 26
may be welded to rake arm 28 since it need not be disas-
sembled 1n use, while second end 38, as best seen 1n FIGS.
S and 7, 1s preferably attached to one end of crank arm 30
with a key 40 held 1n place with a set screw 42.

Rake arm 28 has first and second ends 44, 46,
respectively, first end 44, as aforementioned, 1s attached to
first end 36 of shaft 26. Second end 46 i1s adapted for
mounting a wheel axle 48 of finger wheel 24 parallel with
shaft 26, one such possible arrangement being shown in the
drawings. Rake arm 28, when viewed from above as in FIG.
6, has a relaxed Z-shape with legs 50 and spine 52. Legs 50
make the same but opposite angle as tube 34 with respect to
the long axis of support frame 22 and spine 52 angles away

so that finger wheels run parallel and overlap with each other
but do not hit.

Torsion spring 32 1s provided on shaft 26 between crank
arm 30 and support frame 22. Torsion spring 32 1s a closed
coll helical spring with first and second ends 356, 38,

respectively, designed to provide a torque when load 1is



3,956,934

S

exerted on the ends. As shown 1n FIG. 5, torsion spring 32
1s wound clockwise for use on support frame 22 mounted on
the left side of carrier 14. It will be readily appreciated that
rake arm assembly 12 on the right side of carrier 14 1s of
opposite hand and torsion springs are, accordingly wound
counterclockwise.

First end 56 of torsion spring 32 1s attached to support
frame 22 and second end 38 is attached to crank arm 30
distal its attachment to shaft 26. In simple form, first and
second ends 56, 58 are received in holes provided 1n the
frame and crank arm for that purpose. First end 56 resists the
twisting forces applied by the spring to rake arm 28. To
adjust the applied load, an adjustment bracket 60 1s attached
to support frame 22 and spindle tube 34. As best seen 1n FIG.
4, adjustment bracket 60 has a plurality of holes, the highest
hole giving the least support to rake arm 28, while the lowest
hole provides the most support, as might be suitable for
raking something light and flufly, like wheat straw. Adjust-
ment of first end 56 of torsion spring 32 i bracket 60 is
made by releasing set screw 42 and removing key 40,
freeing the spring from crank arm 30. First end 56 of torsion
spring 32 can then be removed from bracket 60 and rein-
serted 1n a selected hole, followed by insertion of second end
58 1n crank arm 30 and reattachment of the crank arm on

shaft 26.

Other ways of adjusting the load on torsion spring 32 will
readily occur to those skilled in the art. For example, an
clongated slot could be substituted for the holes shown 1n
bracket 60 with an eye bolt provided for securing end 56 in
selected position. This arrangement eliminates the need for
releasing set screw 42 and removing key 40, eliminating the
risk that these small parts might be lost on the ground.

When rake arm assembly 12 1s used on a carrier 14 such
as shown 1n FIG. 1, a stop 62 1s provided on support frame
22 above each rake arm 28. In use, stop 62 prevents upward
rotation of rake arm 28 beyond a predetermined amount. It
also prevents the rake arm from unwinding torsion spring 32
when support frame 22 1s rotated upside down for transport.

In view of the above, 1t will be seen that the several
objects of the mmvention are achieved and other advantageous
results attained. As various changes could be made 1n the
above constructions without departing from the scope of the
mvention, it 18 intended that all matter contamned 1n the
above description or shown 1n the accompanying drawings
shall be interpreted as 1llustrative and not 1n a limiting sense.

What 1s claimed:
1. A folding finger wheel V-rake comprising a carrier and

a right and left movable head,

said carrier having a tongue and a main frame, said main
frame having an elevated spine with a forward and a
rearward end and a pair of outwardly and rearwardly
flared, right and left ribs attached to the spine, each of
said ribs connected to a folding arm with a hinge set at
an angle to a longitudinal axis of each said rib, said arm
having a free end and folding upwardly and inwardly
into 1nverted resting position on each said rib, said
tongue ascending rearwardly and connecting with the
forward end of the spine,

cach of said right and left movable heads mounted on a
post having first and second ends, said post rotatably
carried by its first end at the free end of the arm, said
post attached to a finger wheel support frame, said
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finger wheel support frame having a plurality of rake
arm assemblies adapted for rotatably mounting finger
wheels,

whereby said right and left movable heads are movable by
the folding arms between a first position where the
finger wheels are 1 ground engaging position for
raking and an elevated, upside down position for trans-
port with the finger wheels and posts generally vertical
said movable heads lifting the finger wheels out of

contact with the ground 1n intermediate position.
2. The V-rake of claim 1 further comprising a tic beam

connecting the rear end of the spine with the ribs.

3. The V-rake of claim 2 wherein each of the folding arms
1s Z-shaped so that the free end 1s at a lower elevation than
the ribs when the arms are folded.

4. The V-rake of claim 3 further comprising a hydraulic
cylinder for folding and unfolding each arm over the rib.

5. A folding finger wheel V-rake comprising a carrier and
a right and left movable head,

said carrier having a tongue and a main frame, said main
frame having an elevated spine with a forward and a
rearward end and a pair of outwardly and rearwardly
flared, right and left ribs attached to the spine, a tie
beam connecting the rear end of the spine with the ribs,
cach of said ribs connected to a folding arm with a
hinge set at an angle to a longitudinal axis of each said
rib, said arm having a free end and folding upwardly
and 1nwardly into 1inverted resting position on each said
rib, a hydraulic cylinder pinned between the tie beam
and each folding arm for folding and unfolding the arm,
said tongue ascending rearwardly and connecting with
the forward end of the spine,

cach of said right and left movable heads mounted on a
post having first and second ends, said post rotatably
carried by 1ts first end at the free end of the arm, said
post attached to a finger wheel support frame, said
finger wheel support frame having a plurality of rake
arm assemblies adapted for rotatably mounting finger
wheels,

whereby said right and left movable heads are movable by
the folding arms between a first position where the
finger wheels are 1 ground engaging position for
raking and an elevated, upside down position for trans-
port with the finger wheels and posts generally vertical,
saidd movable heads lifting the finger wheels out of
contact with the ground 1n intermediate position.

6. The V-rake of claim 5 wherein each of the folding arms

1s Z-shaped so that the free end 1s at a lower elevation than
the ribs when the arms are folded.

7. The V-rake of claim 6 wherein each rake arm assembly
on the support frame comprises a shaft journaled to the
frame, said shaft having first and second ends, said first end
attached to a rake arm and said second end attached to a
crank arm;

said rake arm angled away from the frame and having a

free end adapted for mounting a finger wheel; and,

a torsion spring on the shaft between the crank arm and
the frame, said torsion spring having first and second
ends, said first end attached to the frame and said
second end attached to the crank arm, said torsion
spring wound such that 1t applies a torque to the rake
arm reducing the weight of the finger wheel on the
oround over a wide vertical range

whereby the finger wheel stays in contact with the ground
and rides over mounds without bending the fingers.
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8. The V-rake of claim 7 further comprising a stop on the 10. The V-rake ot claim 9 further comprising a bracket

frame above the rake arm for preventing the rake arm from atta.ched to the .frame for _qdmstmg a load on the torsion

. dine the fors: . spring by changing the position of the first end of the torsion
HIWILEINS e TOTSION SPHS. spring with respect to the second end.

9. The V-rake of claim 8 wherein the crank arm 1s attached
to the shaft with a key. £k k% ok
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